Regulation of cyclic nucleotide phosphodiesterase activity in human lung fibroblasts.
Cyclic nucleotide phosphodiesterase activity (3', 5'-cyclic-nucleotide 5'-nucleotidohydrolase, 3.1.2.17) was studied in homogenates of WI-38 human lung fibroblasts using 0.1--200 microgram cyclic nucleotides. Activities were observed with low Km for cyclic AMP(2--5 micron) and low Km for cyclic GMP (1--2 micron) as well as with high Km values for cyclic AMP (100--125 micron) and cyclic GMP (75--100 micron). An increased low Km cyclic AMP phosphodiesterase activity was found upon exposure of intact fibroblasts to 3-isobutyl-1-methylxanthine, an inhibitor of phosphodiesterase activity in broken cell preparations, as well as to other agents which elevate cyclic AMP levels in these cells. The enhanced activity following exposure to 3-isobutyl-1-methylxanthine was selective for the low Km cyclic AMP phosphodiesterase since there was no change in activity of low Km cyclic GMP phosphodiesterase activity or in high Km phosphodiesterase activity with either nucleotide as substrate. The enhanced activity due to 3-isobutyl-1-methylxanthine appeared to involve de novo synthesis of a protein with short half-life (30 min), based on experiments involving cycloheximide and actinomycin D. This activity was also enhanced with increased cell density and by decreasing serum concentration. Studies of some biochemical properties and subcellular distribution of the enzyme indicated that the induced enzyme was similar to the non-induced (basal) low Km cyclic AMP phosphodiesterase.